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AB JP 11 158260 A UPAB: 20000105 

PrcPAratioa of a copolymerised poIyester(PE) con^rises adding isophthalic 
acld(IPA) and ethylene glycol(EG) in a fixed copolymfiruing molar ratio 
and phosphoric acid to polycthylcno toorephthalateCPET) oligomer having 
average degree of polymerlsation(Dp) of 10 or less, reacting the mixture 
at 200-280 degrees C for 0.5-4 hrs., adding antimony tzioxide as a 
polymerising catalyst and finaUy solid^olymeriaxng. The copolymcriacd 
PE has a molar ratio of the ethyiwie terephdialate(ETP) unit and ethylene 
iaophthalate (EIP) unit of 98/2-85/13. The amomt of the phosphoric acid 
is 0.0001-0.002 mol per mol of the acid conqKment in the copolymerised ?R 

Also claimed is die same prePAration of copolymerised PE as defined 
above except that copolymerised oligomer is used instead of PET and except 



that IP A and EG are not used. 

USE - The copolymerised PE is suitable £br direct hlovr mouldix^ or 
diick mouldings. 

ADVANTAGE - The method provides a copolymerised PE having good 
transPArency and colour tone. 
Dwg*Q/0 
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[Problem] Polyeihyleiie terephthalate type copolyester 
where you used antbnony trioxide catalyst, were 
superior in transpareacy , andthe color tor direct blow 
molding or was suited for one for thick molded article, 
copolymerizes isophthalic acid component is 
produced. 

iMeans of Solution] When copolyester where mole rat 
10 of ethylene terephthalate unit and e&jlene 
isophtbalate unit is 9 8/2 to 85/15is produced* 
average degree of polymerization 1 X 10-4 to 2 X 10-3. 
mole adds phosphoric acid in oligomer of the 1 0 or 
below vis-a-vis acid component I mole of copblye^fcr, 
after 0.S to 4 hours reacting, adds theantimony trioxide 
with temperature 200 to 280 as polymerization 
ci^yst and and does melt polymerization reaction, 
after diat, does solid phase polymerization reaction. 



X7^JU*S13S-rSC|»U, iP4<g»^g3£i<101SlT(DjKUX^U> 

X-riKOHfiEiM ^)HC*tLX 1 x KH-- 2 x10-«^;P8SlinL 
, 200-280 "t^-CO.S-AfitiBIJRiCS-ti-fcfti «^«at 



[W*512] X^^UVt-U^* U— h^tt^X^lyV-i 
«i1-4*a^?H»JXX-rJKDMa£ia 



[Clatai(s)] 

[Claim 1] Copolyester where mole ratio of ethylene ter 
ephthalate unit and ethylene isophtbalate unit is 9 8/2 
to 85/15 isproduced when* production method of 
copolyester which designates that average degree of 
polymerization isophthalic acid andthe etiiyieneglycol 
1 A 10-4 to 2: X 10-3 mole adds quantity and 
phosphoric acid which become thespecified 
copoiymerization mole ratio in polyethyl^e 
terephthalate oligomer of 1 0 or below vis-a-vis theacid 
component 1 mole of copolyester, after 0.5 to 4 hours 
reacting* adds antimony trioxide with the temperature 
200 to 280 ''Gas polymerization catalyst and and 
does meh polymerization reaction, after that, dcesthe . 
solid phase polymerization reaction as feature. 

[Claim 2] When copolyester where mole ratio of ethyl 
cne terephthalate unit and ethylene isophtbalate unit is 
9 8/2 to 85/l5is produced, production method of 
copolyester whidb designates that average degree of 
polymerizationthe 1 X 10-4 to 2 X 10-3 mole adds 
phosphoric acid in copolymer oligomer of 1 0 or 
below vis-a-vis acid component I moleof copolyester, 
after 0.5 to 4 hours reactmg, adds antimony trioxide 
with temperature 200 to 280 ''C asthe 
polymerization catalyst and and does melt 
polymerization reaction, after that, does solid phase 
polymerization reactlonas fbature. 



[GOOll 



[Description of the Invention] 
[pool] 

[Technological Field of Invention] This invention, tra 
nsparency and color being good, for direct blow 
molding andis something reganUng production 
method of preferred copolyester in one for thick 
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[0002] 

ij , mz^ mmm. mnu. mrnvsnm. m. 9 



[0 0 0 3] PETSJyHhJUfi. -to-. PET^-^:^«lti±J 
[0004] ic^-e. fi^, ^KUtt-lbtf-Vi'fi*^^^^^* 



[00 OB] *c-e, ^f-f u-^ h:^o-ia?^W=iA. i/^^a^ 



[0006] se«>S^v7f >^Mja^^f^«^ 



[0007] 7KhJUffl<»PETXI*PET*i«:i:"r* 



10008] a$»Jflli:txail^sSMfc;r>f^«>*^t>fc 



molded article. 
[0002] 

[Prior Art] Polyethylene terepirtiialate (PET), is superior 
in mechanical property , chemical stability and 
transparency etc, atthe same time, it is a inexpensive, 
widely it is used as varioos sheet, film and container 
etc, especially, extension of the carbonated bevo^ge , 
fruit juice beverage , liquid flavoring , edible oil , 
sake and or odier hollow container (botde) 
application foithe wine is considerable. 

[0003] As for PET bottle, generally, it forms in preform 
PET chip with theinjection molding or extrusion 
molding , continuously, inside mold it has been 
produced this {jraformwith method which drawing 
blow molding is done. 

[0004] By way, recently, with objective of substitution 
of polyvinyl chloride bottle, thePET bottie due to 
direct blow molding is observed. But, as for 
conventional PET, direct blow molding to do, melt 
strength is low, when formingflie drawdown is easy, 
in addition, because crystallinity is high to happen, 
when forming there was a problem that whitening to 
do is easy. 

[0005] Then, it is tried in one for direct blow molding 
that modified PET and polyethylene naphthalatewhich 
copolymerize cyclohexane dimethanol are used. But, 
thermal stability is bad to this modified PET „ there 
was a problem that in the polyethylene naphthalate 
tiiere was a problem that, color is easy to deteriorate 
witiithe thertnal decomposition is a expensive at time of 
melt molding in comparison with the PET, 

[0006] As for these inventors, as for copolymerized PE 
T which copolymerizes inexpensive isophthalic acid 
component, ifthose of high degree of polymerization 
are used, (Urect blow molding being possible, in 
addition,because crystalluiity is controled, when 
fonmng observing to whitemng itis difficult doing to 
thick molded article, various it examined concerning 
themethpd where transparency and color produce 
good copolyester in inexpensive. 

[0007] Until recently, germanium dioxide is used with 
point of transparency and thecolor, in production of 
copolyester which desipiat^ PET or thePET for bottle 
as main cc«nponent ma^y, but as for gennanium 
dioxide M^n youcompare to antimony trioxide, 
because price greatly it is high, therewas a problem 
with cc^t aspect 

[0008] When inexpensive antimony trioxide is used as 
polymerization catalyst, antimony trioxide is reduced 
in themelt poiymcriaeation, becomes antimony metal 
and in order to precipitate in polyester,there was a 
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[0 0 0 9J z*v&<oiafl*»af 5»aiLT^ hs^tv 



[0 0 1 1] »M¥3- 18e5!-i*i^«i=f*. 'jvatsHMkr 
»*jSaiioSatoSL, y>«*x'f u>yu3->ux:;^x;ut 

mi'S;Kyxx^juct>a4ai4/»<i»?3^s*i.xt^5<. 



[0 0 12] ^fc. »||Bsp6-279579-S4i«(cf*. 7»yx;!^5^ 
SI<D«®r>u^;wx:P^T-;t*<5R5t{-»«U^P>^< , y Xb^tti 



[0013] 



problem that transparency and color are inferior 
incomparison with ^en germaniimi dioxide is used. 
In addition, when forming, antimony metal which is 
contained in polyesterbecoming oystal nucleus, in 
Older to hasten crystallization rate of polyester, 
therewas a problem that bottle etc is easy to do 
whitening. 

[0009] As method which solves these problem, uses a 
ntimray trioxide as polymerization catalystregaiding to 
mediocl which, method vdiich improves is examined 
thetransparexicy and color of polyester by adding 
phosphorus compound. 

[0010] But» when phosphoric acid is used as phosph 
orus compound, reacting with phosphoric acid andthe 
antimony trioxide, antimony phosphate or other 
insolubility microparticle is formed, polyester does 
clouding and transparencydeteriorates considerably, 
there was aproblem that degree of polymerization 
becomesdifRcult to rise polymeri2ation catalyst by 
inactivation doing. 

[00 11] In order to prevent reaction with phosphoric ac 
id and antimony tnoxide, theethyleneglycol solution 
of phosphoric acid circulation heat treatment is done 
in ^an Unexamined Patent Publication Hei 3 - 
18651 disclosure , after designatingdie phosphoric 
acid as ethyleneglycol ester , production method of 
polyester which uses solutionwhich adds antimony 
trioxide as polymerization catalyst is disclosed. But, 
with this mediod, there was a problem that needs stg> 
which theethyleneglycol solution of phosphoric acid 
circulation heat treatment is done. 

[0012] In addition, when producing polyester^ lower a 
Ikyi ester of trimetiiyl phosphate or other phosphoric 
acidisusedto Japan Unexamined Patent PubUcation 
Hei 6 - 279579 disclosure , as antimony trioxide and 
phosphorus compotmd as polymerization catalys;, 
these are addedat specific ratio and method which melt 
polymerization is done is proposed But, because with 
this method, at time of melt polymerization lower alky 1 
ester ofthe phosphoric acid is easy to do volatilization 
in outside Ae system, residual amount of phosphorus 
compoundis little, transparency and color effect which 
improves was notthe fully. 

[0013] 

[Problems to be Solved by the Invention] It is somethi 
ng which it tries to offer method which produces 
thePET-based copolyester where this invention used 
ine?q>ensive antimony trioxide was simerior in 
transparency , andthe color was suited for direct blow 
molomg and for one fbr thick molded axticle, 
copolymerizes isophtfaalic acid component as 
polymeri^tion catalyst 
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1. X^U>T^U:74f U-h*ttiX:?iUWV^*U-H* 

fit- «»f=» L , 5|t45a*a;6<10JeiT<O P E T * V d^-\Z^ V 
xt(H-2 xI0-3*JUS4dL. ilM 200-280 °Ct? 



2. x^f >-fU7*U-h»6i:i:X_^l/V-f V73ru-hi|t 

tft^<o^;i^ti:36<9a>'2-'a6/i5T?ai'S^a^»K'jxx^;Hffii 

xlO^^JUaaiL, IAS 200-2B0^'C 0,6-4»«£J«*tr 



[00 1 5] 

[oo 1 6] ;*:3ft«8(=*5lt«»^S^7K»ixXx;Uf*. x^U> 
36<9«/ 2 -85^1 1^ «f x:^^;ui»i&«, x^ 



[00 1 7] *Ed?KUxX^JUcl*, f-^WttSai*? 



[0014] 

[Means to Solve the Problems] As for this invention, b 
eing 3 mediiag which solves above-mentionedproblem; 
as for gist, as follows is. 

Copolyester where mole ratio of 1 . ethylene terephthala 
te unit and ethylene isophthalate imit is 9 8/2 to 85/15 
isproduced when, production method of copolyester 
which designates that average degi^ of 
polymerization isophthalic acid andthe ethyleneglycol 
I X 10^ to 2 X 10-3 mole adds quantity and 
phosphoric acid which become thespecified 
copolymerizatibn mole ratio in PET oligomer of 1 0 or 
below vi^-vis theacid component 1 mole of 
copolyest8r» adfter 0.5 to 4 hours reactingi adds 
antimony trioxide with the temperature 200 to 280 

as polymerization catalyst and and does melt 
polymerization reaction, after that, doesthe solid 
phase poiymeri^tion reaction as feature. 

When copolyester where mole mtio of 2. ethylene terep 
hthalate unit and ethylene isophthalate unit is 9 8/2 to 
85/1 5is produced, production method of copolyester 
which designates that average degree of 
polymerizationthe 1 X 104 to 2 X 10-3 mole adds 
phosphoric acid in copolymer oligomer of 1 0 or 
below vis-a-vis acid component 1 moleof copolyester, 
after 0,5 to 4 hours reacting, adds antunony trioxide 
with ten^serature 200 to 280 '•Casthe 
polymerization catalyst and and does melt 
polymerization reaction, after that, does solid phase 
polymerization reactionas feature, 

[0015] 

[Embodiment of Invention] You explain in detail belo 
w, concerning this uxvention. 

[0016] As for copolyester in this invention, mole mtio 
of ethylene tcrephthalate unit and ethylene 
isophthalate unit isthe random copolymerization 
polyesterof9 8/2 to 85/15. When ratio of ethylene 
terephthalate unit is too lai^e, because crystallizatipn 
mta is fast, whenforming when whitening it is easy to 
do, on one hand, this ratio istoo smaU, as impact 
resistance or other mechanical property decreases, 
pellet melt acUiesion becomes easy todo, solid phase 
polymerization with difficult, is not desirable. 

[00 1 71 Furthermore, in range which does not hnpair ch 
aracteristic, othercopolymer component can be 
contained in copolyester . As embodiment of 
copolymer component, you can list adipic acid , 2,6 - 
naphtoalenedicarboxylic iacid , the4, * - biphenyl 
dicarboxylic acid , 1,5 -pentamethylenediol , 1,6- 
hexamethylene diol , diethylene glycol . 1,4- 
cyclohexane dimethanol and ethylene oxide addition 
compound etc ofthe bisphenol A or bisphenol S. 
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^uMJt X ^ u ^ U n -;ui: cfc o T T^^Hfc t r . 

P E T if U =f-^— V 4» u U = — iUi: * J5f 

14.1/2.6 -1/3.5 ast-*-5t353&<as-e»y. cit&ttsa 



[0018] Regarding to'method of first of this invention, f 
irst, esterin^tiondoing terephthsiic acid and 
etfiyleneglycol with conventioaal method, average 
degree of polymerization obtains PET ligomer of the i 
0 or below. Next, isophthalic acid and etbylene^ycpl 
in order to become specified copolymer composition, 
are addedin this PET oligomer. As for ratio of 
isophthalic acid and ediyleneglycolTit is suitable, to 
tims thel/2 to 1/4 and pre^bly 1/2.5 to 1/3.5 
extmt with mole ratio, it is possible to add 
the5^q>arately, but bodi part adding in form of 
solution or theunreacted slurry which reacts is desirable. 



COO 2 0] Jtelr. «J>»3f*a&;t<'Jxx^>KD»fiE^J^l « 
ii;r=s^LTi xio-^-a xio-3^iu»:taL, MSt 200 ~ 280 

7? O.e-A^W. »^L<ttfflS 230/-280 *feT? LB-^SWIBI 



(0 0 2 1 ] V >»its mm 0.2- 1 aa%<03:^u>^'> a 



[00 2 2] »j>K(Oa3!lDa3!l<'>^-r«?^i. awtt«) 



[00 2 3] i^^z. jRfCiaiiA<<sr#fcy* a)»B»M*<«a-r 



[0 0 2 4] ±f50£ffi{c^t$iau>r. SL^^lzM-MAMt L 



[0019] In addition, regarding to second method, terep 
btbaltc acid , isophthalic acid and tfaeediyleneglycol 
esteri^catipn doing with conventional method, 
average deg^iec of polymerization being 1 0 or below, 
youobtain copolymer oligomer which possesses 
specified copolymer composition. 

[0020J Ne^t, 1 X 10^ to 2 X 10-3 mole it adds phos 
phoric acid vis-a-vis acid conqponent 1 mole of 
copolyester.with temperature 200 to 280 °C 1.5 to 
3 hours reacts with 0.5 to 4 hours and preferably 
texi?>erature 230 to 280 ^'C, 

[0021] As for phosphoric acid, to add as ethylenegiyc 
ol solution of concentration 0.2 to 1 wt%. it is 
desin^le. When concentration of phosphoric acid 
solution is too low, it being decided that 
theethylenegiycol of large amount is thrown, tinie of 
mete polymerization becomes long, when onone hand, 
concentration of phosphoric acid solution is too high, 
unreacted phosphoric acid remains, the polyester are 
times when clouding it does, is not desirable. 

[0022] In addition, when addition quantity of phosph 
oric acid is too little, good polyester ofthe 
transparency is not acquired, when on one hand, 
addition quantity of phosphoric acid isxnany, effect it 
is saturated not only, quantity of eAyleneglycol 
whichis durown becoming many, time of melt 
polymerization becomes long, is notdesirafale. 

[0023] Furthermore, reaction temperature is top low, re 
action time is too short, when,reaction of phosphoric 
acid becomes irisufBcient, effect which prevents 
theclbuding of polyester is not shown f\illy . On one 
hand, reaction tenq>erature is too high, reaction time is 
too long, when, the thennal decomposition or other 
side reaction becomes easy to happen, color of 
polyester bad. 

[0024] Continuing to above-mentioned reaction, addin 
g antimony trioxide to ration systemas 
polymerization catalyst, melt polymerization it does. 
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[00 2 6] Ha-fbTv^^v^airaSfi. *ijxxt;1/*« 



to 0 2 el »iMi^(*.-a«. aa zso-sco *f*L< 

I* 260-290 EA0.9hPaea<0«ET-^». «®ttaA< 0. 



[0027] ?SSS. a^atUT, SaibTVf^^Vt^JW 



[002 81 »»a^f=<*:y«J5»*b«?K'Jx.;^^;n*. 



[0029] /K^/XXT-iU^U^/ hSIfcHttJBt? 

. affi. 1 00-^1 BO *t;a)as'c o.5-'8WpiwainRtTT^w«ft 

IbS'&fcft* 190-230 if*U< 200-220 "C^DJISTf 



[0 0 3 0] mnn-tit. jWijxx-rJu«<oai4«;*"U=r-^— * 



[00 3 1] *ieia<©»^'c^»s»H^»H';x;^T;u(4. #a<o 
[0 0 3 2] y-r h::>^o-fa?^i*, 7l«tjx^u>^?K»j^ 



[0025] As for addition quantity of antimony trioxide, i 
t is suitable to make 1 X 10-4 to 5 X KM mole 
andthe preferably 1.5 X 10-4 to 2.5 X 10-4 mole, vis- 
a-vis acid component 1 mole which forms polyester. 
When this addition quantity is little excessively, melt 
polymerization rate is slow, when it ismany conversely, 
catalytic effect it is saturated not only, when forming 
thepolyester to happen thermal decomposition etc and 
property d«»reasing, coloring, isnot desirable. 

[0026] Melt polymerization is done, until , under vacu 
urn of temperature 250 to 300 **C , the preferably 
260 to 290 °C and pressure 0.9 hPa extent, 
intrinsic viscosity is usually acquired polyester of the 
0.5 to 0.7 extent 

[0027] Furthermore, also compound of antimony triox 
Ide and germanium , titanitmi , Ihe cobalt and tin or 
other metal and it is possible as pol^ntnerization 
catalyst, to jointly usethe sulfcsnic acid compound. In 
addition, at time of melt polymerization, according to 
need, lubricant, pigment and antioxidant or other 
additive it can exist. 

[0028] Polyester which is acquired by melt polyraerizat 
ion contains cyclic oligomer and thealdehydes little, 
uses for one for bottle ete it is not suitable. Then, as 
formujg in pelleW solid phase polymerization it does 
polyester which isacquircdwim melt polymerization it 
makes polyester of high degree of polymerization 
which isnecessary for formation, it is necessary to 
decrease cyclic oligomer or other content. 

[0029] Solid phase polymerization, with dry state, us 
ually, 6.5 to 8-hour heating the polyester pellet with 
ternperature of 100 to 180 °C, after preparatory 
crystallization , with temperature ofttie 190 to 230 °C 
and preferably 200 to 220 ^C, under inert gas 
passage or under vacuum, is donethe 1 to S 0 hour 
and preferably 5 to 3 0 hour by heating. 

[0030] Solid phase polymerization is something which 
is done in order to decrease cyclic oligomer or other 
content inthe polyester if is something where polyester 
before soUd phase polymerization fully degree of 
polymerizationis h^jh, it is not necessaiy to raise 
degree of polymerization with solid phase 
po^merization , but,it is done with land of condition 
where usually, intrinsic viscosityrises O.itoO.5 
extent 

[003 1 1 Polyester which is accjuired with metiiod of this 
invention is used as tiie various molded article, but 
especially, it is idea! as one for hollow containerdue to 
dhm blow molding. 

[0032] To do in same way as method which is adopted 
for bottle molding ofthe polyeflijdene or 
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[0 0 3 3] :^§tm(07imvm^tl^.^')^^f-M^- 



[00 3 41 ceo©. l^£iJfiiJ»aSt^l3:»tllfifef»»<0l*}&aS 

270-300 'tsinefflit-*- a*iaffi«, 7c-i 



[0036] 

fc«>. ai9«ia(Da»«?K«/x:;^i^juA<W6*t^o PET 



[0036] 

:Si3, jK';xx-r^U<0?#14flliA«<DJ:9l-Lra?SLfco 



(a) 



S20. Ot;tf»l3EUfco 



(b) 



polypropylene It is possible direct blow naolding. It 
makes dissolving parison with namely, imection 
molding or extrusion molding and ne?ct, blow 
moldingshould have done inside blowing mold. 

[0033] In addition, as for polyester which is acquired 
with method oftte this invention, crystallinily to be 
controled, because whitening it is difficult todo to 
thick molded articde, it is suitable for also production 
of thick molded article. - When thick molded article is 
produced, it forms, this preform reheating does 
theprefbim with injection molding or extrusion 
molding mouth part and bottom part of hot parison 
mediod or preformwhich biaxial stretching is done 
preheating it does, next, biaxial stretching does 
thecold parison method etc which it can apply. 

[0034] In this case, molding temperature at time of mj 
ection molding or extrusion moIding,concretely, as for 
cylinder section of molding machine and temperature 
of thenozde, usually, it makes range of 270 to 300 
®C. In addition, as for drawing temperature, with 70 
to 120 ^'C and preferably 80 to 1 10 as forthe 
draw ratio, it is suitable in machine direction to make 
range of 2 to 5 times inthe l.S to 3. S times and 
cucumfisrential direction. 

[0035] 

[Work or Operations of the Invention] Regarding to thi 
s invention, adding phosphoric acid to poTj^rester 
oligomer, when it reacts,^ phosphoric acid reacting 
with terminal hydroxy! group of ethyleneglycol or 
oligomer, itbecomes pho^hate ester, continuously it 
does not react wititi antimony trioxidc thecase of melt 
polymerization which is done, because insoluble matter 
which originates inthe antimony trioxide in polyester 
stops being formed, good polyester of transparency 
isacquired. In addition, because by fact that trace it 
copolymerizes tfaeisopbthalic acid component, 
crystallization is controled in PET, you can hold 
down wbenforming whitening. Fiirdiermore, 
phosphorus compound as heat stabilizer it opeirates, 
because polyester isstabilized in thermal, thermal 
decomposition is controled, those where good 
polyesterof color is acquired is recognized. 

[0036] 

[Working &(ample(s)] Next, listing execution exampl 
e, you explain this inventionconcretely. Furthermore . , 
property value of polyester measured fbllowingway. 

(A) Intrinsic viscosity Q 

With equal weight blend of phenol and tetrachloroetha 
ne as solvent, it measuredwtth temperature 20.0 °C. 

(B) Color tone 
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It measured making use f color difference meter ND - 
Model 80 of Nippon Denshoku Kogyo K-IC (DB _^ 
69-244-3708) supplied. It decided c lor, with surface 
color meter of Hunter. As for L value lighmess 
(Extent whose value is large it is bright ) , as for a 
value hue of ted- green type (As for + as for redness 
and - greoiishn^B ), as for b value hue (As for + as 
for yellowing and - blueness ) of yellow-blue system 
isdisplayed. As color of polyester, when extent and a 
value where L valuds lai^e are small, in addition, if it 
does not become extremelysmall, when b value is small, 
it is a good If with this inventipn, especially b value 
is anportaut and b value istbe 3 or less, it is passmg. 

(0) »!ttn«U?-<z>2ffltt (C) Transparency of moten polymer 

was^t-r^yuiLittSBr-ffi-fc^^vSO ppmW>:^;i/(D • 0.5 In transparent acryUc resin titanium di^e U 

wKndard sample and dissolvingPEH ^eiately 
381Bia*|I«fc<D»«lPE I T^*@ after meltpolymerization which are dispe^^ 
JS^Sf^S^ a £»7fS?L?r concentrationof 3 stages of 0 ppm (sample .curcle-L). 0. 

?HT?H5aL. 3R0 3SW1?¥I!;eu7.. 5 ppm (sample .circle-2.) andl.O ppm (sample .circle- 

3.) with visual,decided with following 3 st^es. 

xirc.: Clarity sample .circle-2. same or greater 

: Clarity from sample .cirde-2. decoy, sample .circle- 
3. same or greater 

X : Clarity from sample xircle-3. is inferior 

(D) Plate haze 

(air : haze 0 %) which with condition of molding tsemp 
erature 285 ^'C , mold temperature 20 «C and 
cooling time 30 second.the mjection molding does 
polyester which it dries in plate of thickness 5 mm X 
length 10 cm Xwidth 6 cm, appraises clarity with 
turbidity meter model 1001 DP of Nippon Denshoku 
Kogyo K.K. (DB 69-244-3708) supplied. When this 
value is small, if transparency is good and is under 
thelO%itis passing. 

(E) Transparency of bottle 

Polyester which it dries, from extruder of cylinder temp 
erature 260 ^'C it designatedthe parison as direct blow 
molding bottle wifli condition of extrusion , molding 
temperature 265 «*C and the blowing mold coolmg 
temperature 15 *C, observed external appearance with 
visual, appraised with fbUowingS stages. 

.ciic,: Good (It cannot recognize whitening. ) 

: A little deficiency (It can recognize whitening in p 
art ) 

X : Defect (It can recognize whitening in entire surface. 
[0037] Working Example 1 
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In esterification reactor where PET oligomer exists, it su 
pplied slurry of themole ratio 1/1.6 of terephthalic 
acid and etfayleneglycol to continuous, reacted with 
condition of temperature 250 **C and pressure 50 
hPaG, it acc(uired PET oligomer of averse degree of 
polymerization 7 in continuous widithe residence time 
as 8-hour. At quantity which becomes 5 X 10-4 mole, 
vis-a-vis acid component 1 mole witb die temperature 
260 °C in polymerLration reactor to insert reaction 
solution of mole ratio l/l .3 of this PET oligomer 60 
kg andthe isophlhalic acid and etbylencglycol, at ratio 
where mole ratio of terepfaihalic acid component 
andthe isophthallc acid component becomes 92/8, 
continuously, e&yleneglycol solution of phosphoric 
acid ofthe concentration 0.5 weight % quantity of 
phosphoric acid add imder ambient pressure, I. 5 
noursagltate and others it reacted Vis-a-vis acid 
componant 1 mole ^ter that, as polymerization 
catalyst with finally pressure 0.9 hPa and temperature 
280 ^C, 2 hours melt polymerization was done 
including antimony trioxide of IJ X 10-4 raole,with 
in polymerization reactor as vacuum, copolyester of [ 
1 0.72 was acquired. You inserted those which this 
copolyrater pelletizing are done in rotary type solid 
phase polymerization equipment ,dld 2 hours 
prelimmaiy drying with laressure 1.33 hPa , and 
temperature 70 continuously, with the temperature 
1 30*^0, after doing 6 hours crystallization and 
drying, temperature rise you did in the 210 **C, 2 4 
hours solid phase polymerization did, acqiured 
copolyester of Q 1.10, 

[0038] Working Example 2 to 8 and Comparative Exa 
mple 1 to 6 

Adding ratio and phosphoric acid of terephtiialic acid c 
omponent and isophthalic acid component, casewhere 
it reacts as shown condition in Table i and Table 2, 
other Ihm modifvingfit executed in same way as 
Working Example I. 

[0039] Working Example 9 

In esterification reactor where PET oligomer exists, it su 
pplied reaction solution of themole ratio 1/1.3 of 
smrry and isophthallc acid and ethyleneglycol of mole 
ratio 1/1 .6 of the lerephthalic acid and ethylenegWcol. 
to continuous at ratio where mole ratio of ter^btnallc 
acid component and theisophthalic acid componexit 
becomes 92/8, reacted with condition of ternpierature 
250 X and the pressure 50 hPaG, it acquired 
copolymer oligomer of average degree of 
polymerization 7 in continuous with residence tinaeas 
8-hour. To insert this copolymer oligomer 60 kg in 
polymerization reactor , ethyleneglycol solution of 
phosphoric acid of concentration 0.5 weirfit %the 
quantity of phosphoric acid add under ambient 
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pressure, 1 . 5 h urs agitate atthe quantity which 
becomes 5 X 10-4 mole, vis-a-vis acid component 1 
mole with die tempeiatuie 260 and others it reacted 
melt polymerization oligomer solid phase 
polymerization was done from now on. Working 
Ejtample to similar, copolyester wasacquirea 

[0040] Property value etc of copolyester which is acqui 
red with above-mentionedWoridng Example and 
Comparative Example is shown in Tabic 1 and Table 2. 
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[0043] With Working Example 1 to 9, good copolyest 
er of transparency and color accpiired Vis-a-vis this, 
with Comparative Example, there was next kind of 
problem. With Comparative Example 1, because 
Isophthalic acid component is not copolynaierized, 
crysrtallization wasquick« it could recogmze whitening 
in bottle, transparency was bad. With Con^arative 
Example 2, because amount of copblymerization of 
Isoph&alic acid component is many, melt adhesion 
ofOie pellet could occur at time of solid ^hase 
polymedzadon, could not acquire the solid phase 
polymerization polyester. In Comparative Exan^le 3» 
because addition ouantity of phosphoric acid is litde, 
transparency tbamect which uzmroves was scanty. 
With Comparative Example 4, because reaction 
temperature after phosphoric acid solution adding is 
too high, thecolor of polyester deteriorated With 
Comparative Example 5, because reaction time after 
phosphoric acid solution adding is too short, the 
polyester did clouding, transparency was bad. With 
Comparative Example 6, because reaction time after 
phosphoric acid solution adding be too long, thecotor 
of polyester deteriorated. 

[0044] 

[Effects of the Invention] According to this invention^ 
PET-based copolyeater where you used inexpensive 
antimony trioxide catalyst, weresuperior in 
transparency » and color for direct blow molding or 
was suited forthe one for thick molded article, 
copolymerizes isophthalic acid component can be 
proditced. 
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